From the Cover: Structural Determinants of the Position of 2,3',4,4',5-Pentachlorobiphenyl (CB118) Hydroxylation by Mammalian Cytochrome P450 Monooxygenases.
Polychlorinated biphenyls (PCBs) accumulate in mammals via the food chain because of their characteristics such as slow degradation and high hydrophobicity. One of the 209 PCB congeners, 2,3',4,4',5-pentachlorobiphenyl (CB118), is abundantly found in the environment and in mammals. Understanding the metabolic fate of CB118 can provide important information toward evaluating its toxicity. In vitro studies on the metabolism of CB118 by cytochrome P450 enzymes (P450 or CYP) revealed that human CYP2B6 and rat CYP2B1 primarily metabolized it to 3-hydroxy (OH)-CB118, whereas rat CYP1A1 metabolized CB118 to 4-hydroxy-2,3,3',4',5-pentachlorobiphenyl (4-OH-CB107). Docking models of CYP2Bs with CB118 revealed a short distance between the 3-position of CB118 and the heme iron caused by polarization of the substrate-binding cavity, and maintenance of this pose through interaction with the peripheral amino acids determines the activity and position of hydroxylation. 4-Hydroxylation by rat CYP1A1 occurs owing to the longitudinal shape of the substrate-binding cavity toward the heme of CYP1A1. The metabolites 3-OH-CB118 and 4-OH-CB107 decreased potential for activating the aryl hydrocarbon receptor compared with that of CB118, thereby leading to a decrease in dioxin-like toxicity; however, the neurodevelopmental toxicity of 4-OH-CB107 has been previously reported. The results suggest that these 3 P450 isoforms play an important role in determining the extent of CB118 toxicity. This study will contribute to understanding of the metabolic fates and toxicity of CB118 in vivo.